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_ Wt Percent- _ ions | Tsite | Leftover | C site | Leftover | Bsite | Leftover | Asite | Leftover
Si02 55,84 |Si+4 - STI710) 7.7710) ] §
Al203 - 0:91  JAI#3 1 0.1492]| 0.1492 0.0000
TiO2 .0 Ti+4 .| 0.0000[ 0.0000 0.0000|
€203 . | 0O Cr+#3. . | 0:0000] . ' 0.0000{  0.0000
_Fe{totdl)O 15:08 ~ |Fe+3 |  0.7738 0.7738 0.0000
- MgO- 1 16.79. |Mg¥2 | 3.4834| 3.4834 0.0000
Mno 0 |Fe+2 | .0.8950| 0.7428 0.1521
-Ca0 = 11:37 |Mn+2. 0:0000 0.0000 0.0000 _ -
Na20 . -0 JCa+2 | 1.6952{ ' 1.6952 0.0000 ;
K20 0 _ |Na+ . | 0.0000 0.0000 0:0000 0.0000{. :0.0000
' K . 0:0000 ' o - 0.0000| {0.0000}
Total 99.99 | ‘|Excess | T site 0.0000] - C site 0.1521] B site 0| Asite P00
Total 7.9202 5.0000 1.6952 0.0000 0.0000
Prefix none %Fill 99.003 100 84.7583 ‘
Name actinolite

Modifier Ferrian
Group Calcic Amphiboie

Sample # 041210-11-795

Values Satisfied Conditions
(Ca,Na)@B 1.70 (Ca,Na)@B >= 1.and Na@B < 0.5
Na@B 0.00 Ca@B >=1.5 and.(Na,K)@A < 0.5
‘Ca@B 1.70 (Mg/(Mg+Fe2))>= 0.5
(Na,K)@A 0.00°'Si>7.5
Mg/(Mg+Fe2) 0.80 (Mg/(Mg+Fe2))< 0.9
Si 7.77 '

Mineral Analysis Program (Version 5.0}
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Neg#5620; Sample# 041210-26
ACTINOLITE




INTE-% :

LABEL = 041210-26 15471

30-NOV-72 08:57:29
19.065 LIVE SECONDS

WT % WT %

ELEM CeS ELEM OXIDE
MGK 95.200 7.824  12.974
ALK . .16.680. .0.823 . 1.556
SIK 571.621 26.424  56.529
K K 4.773 0.367 0.442
CAK  209.965 9.254  12.948

FEK  185.785  10.877  15.552

TOTAL 100.000

USED PEIF: USER

29-—NOV—BP« B88:58: 88 SUPER QUANT
RATE= B8585CPS TIME= A9LSEC
FS= 1887~ 168987 PRST= Z0LSEC
A =@412168—26 15471 c

2R 4,08 6.9 S ‘ %
1CTHNT B.88KEY 18V/ch A EDAX

- - - +J - 4 - —J rJ tJ 2 3 cJ 3 .33 g g 3




— - - —J —J 0 v —J 4 -+ 4 3 1 J - 7 7 L

o ‘Wt Percent;| ...} ions | Tsite | Leftover | Csite | Leftover | B'site | Leftover | Asite | Leftover
.- 8i02, | 56529 |Sit4. . --"8.0000] :8:0000 '

CAI203 ] 1556, -{AI#3.. | “0.2606{0.0000 0.2606

Tig2 |, 0 UTi¥4. - | 0.0000{ -0.0000 0.0000

Ccr203. . | . 0 - icr¥3 ] .0.0000| 1 0.0000 0.0000

Fe(totalO | 15552 |Fe+3. | 0.0171] 0.0174] _ 0.0000 I

. Mgo: . | 12974 |Mg+2 [ 27421 .| 2.7421]  0.0000]- ‘

- MnO: L 0. | Fef2, s 1.82501 : 1 1.8250( 0.00001} o

. 'Ga0.. . 12.948- |Mn+2. . | 0:0000{ | 0.0000] 0:0000] . .
[ " Na20 | -0~ ciCa¥2. - I 1.9666| : 1.9666] ~ 0.0000] - D

- . K20 . © 0442 - INaw < - |- 0.0000] o f ' 1 0.0000 0.0000f 0.0000} 10:0000{

' , s K T T 1 0.0807 ' B 1 o o : 0.0807}_ :0.0000

Total 100001 | = ‘|Excess | T site 0.2606| C site 0.0000| B site 0| Asite : 0

§
v

3
3

Total 8 4.8448 1.9666 0.0807 0.0000
Prefix none %Fill 100 96.8963 98.3297
Name actinolite
Modifier none
Group Calcic Amphibole

Sample # '041210-26-15471

Values Satisfied.Conditions
(Ca,Na)@B 1.97 (€Ca,Na)@B >= 1'and Na@B < 0.5
Na@B 0:00 Ca@B >=1.5'and (Na,K)@A < 0.5
. Ca@B 1.97 (Mg/(Mg#+Fe2))>= 0.5
(NaK)@A 0.08 Si>75
Mg/(Mg+Fe2) 0.60 (Mg/(Mg+Fe2))<0.9
Si 8.00 :

Mineral Analysis Proqrarﬁ’(VerSion 5.0)
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ACTINOLITE |
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Title: 041172-10 29732 562

Quantitative Analysis Results - Standardless Analysis

Spectrum2 041172-10 29/32 562 Jan 1, 1997

EDS Parameters - 18KV, Takeoff Angle: 28.2°, Fit Index: 171.25

Correction: CLIFF LORIMER, Cycles: 1

Element Atoms% Compound Weight% Error(+)

Mg 25.67 MgO 33.16
Al 2.88 A1203 4.71
si 51.01 Sio2 98.21
K 0.27 K20 0.41
Ca 9.53 Ccao 17.13
Fe 10.63 Fe203 27.20
<Total> 100.00 180.81

o olleleNolNol
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- - ——J —J —J v J 1 ) -+ [+ [+ [[_J1 (I3 CJ [T

— | WtPRercent]| - ions | Tsite{ Leftover | Csite | Leftover | B'site | Leftover | Asite | Leftover
. S§i02 | 5432 -Si¥4 - | T.5444[ 75444 | ' !

L AIRO3. | .26 JAI+3. | 0.4256|.0.4256]  0.0000

TiO2 - _ S0 T4 0| :0.0000] 0.0000T -0.0000 |

. Cr203.: .| - 0L T qCr¥3c ) 0:0000)0 | ' 0.0000 0.0000. : : i

" Fe(total)0, | 1504 . |Fe+3. |_07702] ' 0.7702] _ 0.0000]

~ °MgO__-_ | 18334 |mMg#2 | 37974 | 3.7974  0.0000]

“iMnO - 1 . 0 7 4{Fet2 - |. -0:8908 ' 0.4324 0.4584

. a0 -l 947 7 IMn+2: |, *0:0000 0.0000[  0.0000 _

Na20— - | 0. - [Ca+2 . |. 1.4091| - ' _ 14001}  0.0000] I .

K20. | 023 {Na+ | "0i0000f '. 1 0.0000 0.0000{ 0.0800{ :0.0600

- : K+ ~ | 0:0407 R T 1 S - 0.0407] :0:0000

Total - 100 | - . |Excess | Tsite 0.0000] Csite . 0.4584] B site 0 Asite | 0

: Total 7.9699 5.0000 1.4091 0.0407 :0.0000
Prefix -none %Fill 99.624 100 70.4538 '
‘Name probable actinolite Ca values below bptimal levels
Modifier Ferrian.
Group Calcic Amphibole

Sample # 041172-10-29

Values. _ . Satisfied. Conditions
(CaNa)@B' 1.41 (Ca,Na)@B>= 1.and Na@B < 0.5
Na@B 0.00 1 < Ca@B < 1.5 and (Na,K)@A < 0.5
Ca@B 1.41 (Mg/(Mg+Fe2))>= 0.5
" (Na;K)@A 0.04 Si>7.5
Mg/(Mg+Fe2) .0.81 (Mg/(Mg+Fe2))< 0.9
Si 7.54. _

Mineral Analysis-_Proqram.(Version-5.0)
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INTE-% :

LABEL = (041172-49 SP 15325

09-NOV-72 02:13:37
43.835 LIVE SECONDS

WT % WT o
ELEM CPS ELEM OXIDE
MGK 39.991 9.485  15.727

SIK  211.269 28.181  60.290

C KUK 00411 00097 0 0,110
CAK 69.237 8.805  12.320
MNK 0.388 0.071 0.092
FEK 47.451 8.017  11.462
TOTAL 100.000

USED PEIF: USER

A8—MNOV—B4 B2: 13:59 SUPER QUANT
RATE= 9ECPS TIME= A4 SEC
FS= 1887~ 1887 PRST= Z28RLSEC
A =B841172—492 SP 15325 :

SiKe

500

h A EDAX

EV  18eVrc

1T7TCEMNT =2 .63K




- J v J —J —J L 4 —J3 _J 4 ‘1 3

C_J

4

“Wt.Percent

. .jons.

T site

C site

Leftover

B site

"Leftover

A site

_Si02__

 60:29: .

Sied

-8:0000

:8:0000]

. Leftover

ARO[

0.

AR |

10:0000.

+0.0000|

0.0000]

- Ti02:

Titd

T 0:0000

0.0000

Cr203 . |

cre3 |

" 0.0000

_?0.0_O'OO

"0.0000

0.0000

Fe(totallO

1.-1*-462 .

Fer3

|~ 0.0309]

0.0309

0.0000

-Mg0.__

15727

Mg+2.. :

3:3048

13.3048(

0.0000

MnO |

_0.092;

“|Fe¥2: .

L 1.3492)

1.3492}

0:0000§

1232

Mn+2: -

0.0536

0.0000

"Na20

0

JCatz |

1.8721

__0.0000

‘K20

Ea

Na+

0.0000] .

~0:OOQO '

0.0000

0.0000

0.0516

'?:,0.0000,

Total

Prefix
Name
Modifier
Group

Sampl_e #

Values

(Ca;Na)@B -

Na@B
Ca@B
(Na,K)@A
Mg/(Mg+Fe2)
Si

Mineral Ahalvsis-Proqfam-(Version 5.0)

ke
100.001° | -

'T site

10:0000

C site .

0.0000]

B;site

A site

0

none
actinolite
none

Calcic Amphibole

041172-49-15325

Total
%Fill

100

Satisfied:Conditions

1.87 (Ca;Na)@B >= 1 and Na@B < 0.5

0.00:Ca@B >= 1.5 and (Na,K)@A < 0.5

1.87'(Mg/(Mg+Fe2))>=0.5
0.05Si>75

-0.71 (Mg/(Mg+Fe2))< 0.9

8.00

4.7386
94.7713

1.8721
93.6074

0.0516

_ 0.0000

5 .3 2 C3

| L‘é.ftlo'fver
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L1 Joo | [ ! | . J o 7 ) 3 L0
S Wt Percent| fons | Tsite | Leftover | Csite | Leftover | Bsite | Leftover | Asite [ 'Leftover
Si02 56.31 - |Si#d ~ | --7.88190] 7.8819 ' B
_AlI203 3:06 - [Al#3 | - 0.5048] 0.1181]  0.3866
TiO2. 0 [riga 1. 00000 0.0000] " 0.0000
Cr203 . .0 .. fcr+3. . 0.0000] - ~0.0000] 0.0000

Fe(total)O 151~ |Fe+3.~ | 0:2227 0.2227]  0.0000{

. Mgo. | 1385 [Mg#2 | 2.8901] 2.8901 0.0000] .-

‘MnO. | 0 lFet2 | 15199 1.5006]  0.0194
Ca0 10.92 |Mn#2.:- | '0:0000 0.0000]  0.0000

'Na20 062 - :[ca+2 | 1.6375 - 1.6375] . 0.0000 e

K20 - 015 |Na¥. =~ | 0.1682 0.1682 0.0000] 0.0000]; 0.0000

' K+ - ] 0.0268 - 0.0268{: 0.0000|

Total 100.01 i Excess | T site 0.3866| C site 0.0194] B site o] Asite |[: 0
Total 8 5.0000 1.8058 0.0268 . 0.0000

Prefix none %Fill 100 100 90.2887

Name actinolite

Modifier  none
Group  Calcic Amphibole
Sample#  041172-50-732

Values Satisfied Conditions
(Ca,Na)@B 1.81 (Ca,Na)@B >= 1 and Na@B < 0.5
‘Na@B 0.17 Ca@B >= 1.5 and (Na,K)@A < 0.5
Ca@B 1.64 (Mg/(Mg+Fe2))>= 0.5
(Na,K)@A 0.03 Si>7.5
Mg/(Mg+Fe2) 0.66 (Mg/(Mg+Fe2))< 0.9
Si 7.88

Mineral Analysis Prdqr.a’m {Version 5.0)




- S = = = = - J . _J 4 v 3 3 ] I3 CC3J C33 I 3

Sample 041172-94
Neg #1220
ACTINOLITE
[413]

BN .
t Flle : TinInages\Nlkon Cam Plos\ED patterns\TIFF Images by

vt [Zone anes] U*Verr Uerr Uerr

1 Lattice=Monoclint
T ENENES X
7 10 =8 2=-6] 8.682 0.001 0.861

tloezMonoolinio , Base-centered (C)
[ 8 2 6] 0.806 0.821 0.002
[ -8 2 -6] 6.026 0.021 0.0802

Lat
1
1

1
?
?

t Latt{cezMonoolinic , Base-ocentered (C)
1-7 1 [ 8 2 6] 0.39% 0,800 0.602
1 7 1 -8 ~6]1 9.395 ©.002 0.002
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Wt Percent ions T site | Leftover | Csite | Leftover | Bsite | Leftover A site Leftover
Si02 56.5 Si+4 7.7953] 7.7953 .
Al203 2.34 Al+3 0.3805| 0.2047 0.1758
TiO2 - 0 Ti+4 0.0000] 0.0000 0.0000
Cr203 0 Cr+3 0.0000 ' 0.0000 0.0000
Fe(total)O 12 Fe+3 0.4360 0.4360 0.0000
MgO 17.05 Mg+2 3.5070 3.5070 0.0000
MnO 0 Fe+2 0.8999 0.8812 0.0187
Ca0 11.89 Mn+2 0.0000 0.0000 0.0000
Na20 0 Ca+2 1.7575 1.7575 0.0000
K20 ’ 0.23. Na+ 0.0000 0.0000 0.0000 0.0000 0.0000
K+ 0.0405 0.0405 0.0000
Total 100.01 Excess | T site 0.1758] C site 0.0187| Bsite 0| Asite 0
Total 8 5.0000 1.7575 0.0405 0.0000
Prefix none . %Fill 100 100 87.8738
Name actinolite
Modifier none

Group Calcic Amphibole

Sample # 041172-94-904

Values Satisfied Conditions
(Ca,Na)@B 1.76 (Ca,Na)@B >=1 and Na@B < 0.5
Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5
Ca@B 1.76 (Mg/(Mg+Fe2))>= 0.5
(Na,K)@A 0.04 Si>7.5
Mg/(Mg+Fe2) 0.80 (Mg/(Mg+Fe2))< 0.9
Si 7.80

Mineral Analysis Program (Version 5.0)
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ACTINOLITE
[7-10]




INTE-% :

L LABEL = 041174-05 15364
15-NOV-72 00:16:46

™ 25.234 LIVE SECONDS

WT % WT %

™ ELEM CPS ELEM QOXIDE
NAK 0.832 0.215 0.290

L MGk 97.882  11:956  19.824
ALK 1.863 0.137 0.258

M SIK 389.113 26.731 57.188
CAK 156.018 10.219 14.298

— CRK 0.793 0.072 0.106
_ MNK 2.180 0.206 0.266
FEK 62.455 5.434 7.769
TOTAL 100.000

L]

USED PEIF: USER

)

14—-MOV—B84 88: 17:21 SUPER QUAMNT

RATE= E9CPS TIME= 25LSEC

FS— 1138~ 1138 PRST= Z288LSEC
=B41174—0805 1536« |

L,J

CrKg jFeke '

TikKex

2aCHNT ‘2.63KEV  1%vch A EDAX




.L_J | I— _J | G | I L L L L L_J L_J L} LJ L]

L J

[WtPercent].

‘fons . T.site | Leftover

_ C site

Leftover

. Bsite | Leftover |

A site

Leftbver

- Sio2 -

57188 _|Sitd. 7.8830] 7.8830

~_AlI203. -

T0.0419]  0.0000

T Tioz.

0:258 . |AM3. [ 0_:'041‘9_‘,

0. |Ti*d | 00000} 0.0000]  0.0000

—Cr03 .

0406

Cre3__ | 00116

~0.0116

0.0000

Feltotal)O

7769

Fe+3. | 0.0081

. 0.0081

0:00004

19.824 |Mg+2 | 40738]

4.0738}"

0.0000]

WMnO__|

0266 - |Fe*¥2 ", |- 0

0.8865]

0:0000].

a0

43 14298

°0.0110]

Na20___ |

0:29¢ .. {Cat2. .

7.9890]

~0.1225|

0.0775|

"~ 0.0000|

T~ K20

_ Q. “INa+

0.0000 0.0775(

TIKE I

0.0000};

10:0000).

Total

Prefix
Name
Modifier-
Group

Sample #

Vales
" Na@B.

Ca@B
~ (Na,K)@A
Mg/(Mg+Fe2)

Si

90999 |

1 T site 0.0000

C site

0.0110

B site | 0.2000089]

A site

| Total
%Fill

7.9249

none 99.062

" actinolite

-none
Calcic Amphibole

041174:05-15364

-Satisfied:Conditions
1.99 (Ca,Na)@B >= 1 anid Na@B < 0.5
0.00:Ca@B->= 1.5 and(Na,K)@A < 0.5
1.99 (Mg/(Mg+Fe2))>= 0.5
0:08 Si>7.5
0.82 (Mg/(Mg+Fe2))< 0.9
7.88

Mineral Analysis Program (Version 5.0)

5.0000
100

1.9890
99.4482

0.0775

0.0000




L_J
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J
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Joo ]
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LJ L]

ACTINOLITE
[1-11]




]
:

2PZ-NOV -84 22:53: 22 SUPER QUANT
RATE= BCPS _ TIME= PSLSEC
FsS= 2627 .~ 2627 PRST= 288LSEC
A =841174—808 SP 15369

-—

L+ L

L

K Ke Mk
CaKe« TiKe: CrKe Feke

[

2 D
>
R

BCNT B.808KEY 18:Vch A EDAX

INTE-% :

LABEL = 041174-08 SP 15369
J 23-NOV-72  22:55:48
25.605 LIVE SECONDS

WT % WT %
— ELEM CPS ELEM OXIDE
_ MGK 14,763 8.023  13.303
ALK 3.866 1.262 2.385

_J SIK 91.349 27.921 59.733
CAK 34.641 10.095 14.125

—~ MNK 0.781 0.328 0.424
FEK 18.121 7.015 10.030
TOTAL 100.000

- USED PEIF: USER




— —J

 J

L

_J

L

-_lons

_Tsite

C site

Leftover.

Leftover

A site

Si02.

‘Wt Percent|,
e

59738 -

8.0000

18.0000

Léftover

B site

Léftbver _

A1203 .

,.'2138.5_-. o

'0.4064

-0.0000

.0.4064

. Tio2

0.

BT

-0:0000

0

o lCre3-

T 6.0000]

.0.0000

0:0000

0.0000

0.0000

_Fe(total)O -

10,03

Ferd . |

10.0233

10.0233]

0.0000

13303 -

Mg+2.

L 27757 -

27757

0.0000

~“MnO._ . -

._ L0424

Fe+2: =

1:1694!

1.1694]

~0.0000)

—Ca0

1'4551-:25_ L

Mn*2.

+0:0784|

- 0.0784

0.0000]

. Na20

0. .

jCat+2,

2:11456]

2.0000}

0.1156|

“|Na+-

~0.0000

0.0000!

0.0000

0.0000]

~0.0000

K

_-0:0000}

0.0000|

Total

Prefix
Name
‘Modifier

100

none
actinolite
none-

- T site

0.4064

- € site .

0.0000

‘B site

-o_.i1563_'12 -

A site

+'0.0000
N 1]

~|Excess

Total
%Fill

100

4.4531
89.0616

2.0000
100

0.0000

' 0.0000

Group Calcic Amphibole

Sample # -041174:08-15369
Satisfied:Conditions
2.00-(Ca;Na)@B >= 1 and'Na@B < 0.5
0.00 Ca@B->= 1:5.and (Na,K)@A < 0.5
' - 2.00"(Mg/{Mg+Fe2))>= 0.5
0.00 Si>7:5
0.70 (Mg/(Mg+Fe2))< 0.9
8.00 -

Values
(Ca,Na)@B
Na@B-
:Ca@B

~ . (NaK)@A
' Mg/(Mg+Fe2)

- Si

Mineral"Analysis{Proqramﬂersion. 5@
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ACTINOLITE
[5-1-2] .

By CRISP2.1
H.

1-5 @ -5-1 21 86.892 8.802 8.00

_File 1 TinImages\Nikon Cam Pics\ED patterns\TIFF Images

Ui [V} {Zone axes] U~Uerr Uerr Uerr
remollte ¢ Lattice=Monoclinic , Base-centered (C)
a-2 1 1 8 8(C 5 -1 -2] 0.650 0.002 9,885
e 2 1 1 -5 6 -5-1 2] 0.050 0.902 9.005

3
‘Actinolite Lattice=Monoclinic , Base-centered (C)
wo-2 1 | it [ E -1 —2] [, 13, B B, RS

a 2 1 -5 @[ -5-1 2) 0.893 @.908 0,006

Hornblende

Lattlce=Monoclinic , Base~centered (C)
gl S -1-2] 0.992 0.602 8.084
2] 2] 8.092 9,002 A,004

JXH

:
3
5

dResHlts

TR LR AL AL H R o0 ol A TSR R B T T SR L S - 3 % R TR A SRR 8 AT S 5
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S ——d — —_ 1 D —— - _ J | SU— S| L | - ] L .| L } | — L1 | L L | L] L J L

Wt Percent ions T site | Leftover | C site | Leftover | B site | Leftover A site Leftover
Si02 55.71 Si+4 7.7227 7.7227
Al203 3.71 Al+3 0.6061| 0.2773 0.3288
TiO2 0 Ti+4 0.0000{ 0.0000 0.0000
Cr203 0 Cr+3 0.0000 0.0000 0.0000
Fe(total)O 14.6 Fe+3 0.6244 0.6244 0.0000
MgOo 14.84 Mg+2 3.0669 3.0669 0.0000
MnO 0 Fet+2 0.9985 0.9800 0.0185
CaO 10.96 Mn+2 0.0000 0.0000 0.0000
Na20 0 Ca+2 1.6277 1.6277 0.0000
K20 0.18 Na+ 0.0000 0.0000 0.0000 0.0000 0.0000
K+ 0.0318 0.0318 0.0000
Total 100 Excess | T site 0.3288f C site 0.0185( B site 0| Asite 0
Total 8 5.0000 1.6277 0.0318 0.0000
Prefix none. %Fill 100 100 81.3836
-.Name actinolite . )

Modifier none
Group Calcic Amphibole

Sample#  041174-26-933

Values Satisfied Conditions
(Ca,Na)@B 1.63 (Ca,Na)@B >= 1 and Na@B < 0.5
Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5
Ca@B 1.63 (Mg/(Mg+Fe2))>= 0.5
(Na,K)@A 0.03 Si>7.5
Mg/(Mg+Fe2) 0.75 (Mg/(Mg+Fe2))< 0.9
Si 7.72

Mineral Analysis Program (Version 5.0)




ACTINOLITE
[101]

“Uerr Uerr -Verr

Bage-centered (C)
0820, 000 0.004

} Lattic _Honocllntc -y Base—centered (C)
-1t -2 §.-21 8,846 0.088. -0.803
-1 [ 2 8 21 9,946 0.902-0. 893

-Latvlce-ﬁonocllnlc Base=centered (C)
=1L =28 -321. Q. 070 2.001 0.001 -
_-l I 2 8 2] 0.072 0.901 0,001

'L' t ce-Honocllntc » Base—centered (C)
y 93




INTE-% :
LABEL = 0411888-23 7/6 15222
16-0CT-72 20:46:35

20.757 LIVE SECONDS

WT % WT 3%
ELEM CPS ELEM OXIDE
MGK 23.703 6.708 11.122
ALK 4.336 0.737 1.393
SIK 155.418 24.737 52.922
CAK 69.615 10.564 14.781
MNK 1.060 0.232 0.300
FEK 67.592 13.626 19.482
TOTAL 100.000

USED PEIF: USER

15—0O0OCT—8B4 283:4%7:19 SUPER QUANT

RATE= 123CPSsS TIME = =11 SEC
FS= 345 .~ 345 PRST= 28l SEC

A =88411888-23 6 15222

SikKe

2CHNT 1. 688KEV 18ev/ch A EDAX




Mineral Analysis Program (Version 5.0)

- J b ) oo J o 3 ) L3 L_J N
) Wt Percent’ ions Tsite | Leftover | Csite | Leftover | B site | Leftover A site | Leftover
- Si02 - 52922 .{Si+4 . 7.7369] 7.7369
-Al203. 1.393 . [Al+3 1 0.2400] 0.2400 0.0000
" TiO2. 0 |Ti+4 " 0.0000} 0.0000 0.0000/
Cr203 0 |Cr+3 - 0:0000] 0.0000, 0.0000
‘Fe(total)O -19:482°  {Fe+3 © 0.0214 0.0214 0.0000
MgO 11,122 |Mg+2 - 2.4240( 2:42400,  0.0000
- 'MnO:- 0.3 Fe+2 | 23578} 2.3578 0.0000
- Ca0. 14,781 - |Mn+2 | “0.0371 0.0371 0.0000 .
‘Na20 .0 {Ca+2 ¢ 2.3150 2.0000, 0.3150
K20 0 Na+ - 0:0000 -0.0000 0.0000 0.0000 0.0000
K+ - 0.0000 0.0000 0.0000
Total 100 1Excess | T site 0.0000| C site 0.0000| Bsite |} 0.3150362} A site 0
Total 7.9769 4.8404 2.0000 0.0000 0.0000
Prefix none %Fill 99.712 96.808 100
Name actinolite
Modifier none
Group Calcic Amphibole
Sample # 041188-23-7-6
Values Satisfied Conditions
(Ca,Na)@B 2.00 (Ca,Na)@B >= 1. and Na@B < 0.5
Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5
Ca@B 2.00 (Mg/(Mg+Fe2))>= 0.5
(Na,K)@A 0.00Si>75
Mg/(Mg+Fe2) 0.51 (Mg/(Mg+Fe2))< 0.9
Si 7.74
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ACTINOLITE
[514]

3 ',U'-?L!err"'Uer.r Verr v,

Basé-cénteredi(C),

‘Latt ice=Morioclinic ;
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- ) = =) —J 2 ! ——J 1 ‘- 4+ 4 -+ ‘J F I 3 3

Wt Percent| - | ions .| T.site | Leftover | Csite | Leftover | Bsite | Leftover | Asite | Leftover
Si02 . 56,27 - 2| 78357 7.8357 ) ) R s
AlzO3 I 0.04. [A ~i|- -0.0066] :0.0066] - 0.0000
‘Ti02. CO00 L T : . 0:0000(..0.0000f 0.0000 1 o i
Cr203. | 0. " € 2l . .0.0000f ‘I - 7 ] 0.0000 0.0000 o -
Fé(totallo— -9.28 . 1:-0.0097( 0.0097 0.0000]" : S
Mgo | 18.87. L] 3:9174] 3.9174] _ 0.0000] . ;
MnO . g " 1.0698] - ' 1.0698 -0.0000
CaD. 15.47 |- 0.0000] 0.0000 0.0000
Na20 | -0.06 .2.3079] ' 2.0000f 0.3079 . o
K20 . - 0.01 1.0 0:0162] _ 0.0000}  0:0162 0.0162] :0.0000
) K- | .0.0018 . ‘ : T ~0.0018] :0.0000
Total 100 . ’|Excess | T site 0.0000| C site 0.0000| B site |-0.3240917] A site o 0f
Total 7.8423 4.9969 2.0000 0.0180 0.0000
Prefix none %Fill 98.029 99.9383 100
Name actinolite
Modifier none
Group ‘Calcic Amphibole
Sample # 041188-38-4-28
Values Satisfied. Conditions
(Ca,Na)@B . 2.00'(Ca,Na)@B >= 1.and Na@B < 0.5
Na@B 0.00 Ca@B >= 1.5 and.(Na,K)@A < 0.5
Ca@B 2.00 (Mg/(Mg+Fe2))>= 0.5
(Na,K)@A 0.02'Si>7.5
Mg/(Mg+Fe2) - 0.79 (Mg/(Mg+Fe2))< 0.9
Si 7.84

Mineral Analysis Program (Version 5.0)
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ACTINOLITE
041188-75, Neg #J1278
[510]

4, CRISP2.1 I S LA T

Images by §

Ul - (Zone axes)] UMJerr Uerr Verr

3 Lattice=Monoclinic , Base~centered (C)
1[G A B, A, G .

"5 @ -5 1 01 0.60¢ 0.060 .605

} -
Hornblende 31 Lattlice=Monocllinic , Base-centered (C)
‘"8 8 -1 -6 8[ 5 1 98] 0,471 8.002 0.003

e 0 -1 5 0[5 | ©l 6,471 2.002 0,903

1 Lattice=Monoclinic , Base-centered (C)
-5 8[ 5 1 0] 2,576 0.001 @.0802
5 0[ -5 1 0] 0.570 0.001 0.002
5 @m vy :'7
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Wt Percent ions T site | Leftover | C site | Leftover | Bsite | Leftover A site | Leftover
Si02 58.03 Si+4 8.0000( 8.0000
Al203 2.37 Al+3 0.3899] 0.0000 0.3899
TiO2 0 Ti+4 0.0000] 0.0000 0.0000
Cr203 0 Cr+3 0.0000 0.0000 0.0000
Fe(total)O 12.02 Fe+3 0.0145 0.0145] - 0.0000
_MgO 15.2 Mg+2 3.1462 3.1462 0.0000
MnO 0 Fe+2 1.3825 1.3825 0.0000
Ca0 11.64 Mn+2 0.0000 0.0000 0.0000
Na20 0.42 Ca+2 1.7327 1.7327 0.0000
K20 0.31 Na+ 0.1204 0.1204 0.0000 0.0000 0.0000
K+ 0.0581 0.0581 0.0000
Total 99.99 Excess | T site 0.3899| C site 0.0000] B site 0] Asite 0
Total 8 49331 1.8531 0.0581 0.0000
Prefix none. %Fill 100 98.6625 92.6564
Name actinolite

Modifier none
Group Calcic Amphibole

Sample # 041188-75-947

Values Satisfied Conditions
(Ca,Na)@B 1.85 (Ca,Na)@B >= 1 and Na@B < 0.5
Na@B 0.12 Ca@B >= 1.5 and (Na,K)@A < 0.5
Ca@B 1.73 (Mg/(Mg+Fe2))>= 0.5
(Na,K)@A 0.06 Si>7.5
Mg/(Mg+Fe2) 0.69 (Mg/(Mg+Fe2))< 0.9
Si -8.00

Mineral Analysis Program (Version 5.0)




ACTINOLITE
Zone Axis [101]
Philips Negative

041188-91 Neg#5818

cing (5818.TIF)

B

1-1-1[C 2 8 2] 0.228 0.000 0.084

= UL [} [2one ares] UrUerr Uerr Very

4

ctinolite Lattice=Monoclinic , Base-centered (
0 -2 0 —1_[ -2 0 -2] 8.285 0,081 0.085

3 -1 3 2] c G, @l @, g

’
A

Lattice=Monoclinic , Base-centered (
-1 [ -2 0 -2) 0.249 0.601 9.004
-1 [ 2 © 2] 0.245 9,001 9.094

Hornblende
T e-2 o
B 2 0 1-

akeite : Lattice=Monoclinic , Base-centered I
-2 @ 1 1 -1 (-2 ©-2] 2.273 0,800 0.082
a 2 @ 1-1-1[ 2 © 2] 08.273 6.000 0.0802

Le

: Lattice=Monoclinlc , Base-centered (
-1 [ -2 @ -2) 9,228 8.088 0.0084
-1 F 2 0 21 9.228 B'BBB 8.084

S SRR,

T
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Tile: 04

1188-91-2-1

Quantitative AnalysiéResults - Standardless Analysis

Spectrum8 041188-91-
EDS Parameters - 100KV, Takeoff Angle: 38.0°, Fit Index: 7.
CLIFF LORIMER, Cycles:

Correction:

Element Line
Mg Ka:EDS
Si Ka:EDS
Ca Ka:EDS
Fe Ka:EDS
Cu Ka:EDS
0 (Diff.)

* =< 2 Sigma

Element

Mg
Si
Ca
Fe

<Total>

Atoms%

10.44
21.92
5.08
1.28

100.00

Kratio

0.2218
0.5380
0.1780
0.0622
0.0000

Compound

MgO
5i02
Cal
Fe203

[oNeNelele]

Thu, Jan 13

Error

.0061 1.
.0078 1.
.0051 1.
.0047 1.
.0000* 1.

Weight$

19.81
61.99
13.41

4.79

100.00

2005
1

ZAF Weight

0000 0.1194
0000 0.2898
0000 0.0958
0000 0.0335
0000 <0.0000
0.4614

Error (%)

1.01

1.66

0.72

0.67

Counts

2435
9984
3175
916
21007

Norm%
19.81

61.99
13.41

100.00

10

+/=

66
143
91
69




- - - - -— - —J 41 1 L1 1] C3J 30 C3J 33

Wt Percent ions T site | Leftover | C site | Leftover | B site | Leftover A site | Leftover
Si02 61.99 Si+4 8.0000{ 8.0000
Al203 0 Al+3 0.0000{ 0.0000 0.0000
TiO2 0 Ti+4 0.0000{ 0.0000 0.0000
Cr203 0 Cr+3 0.0000 0.0000 0.0000
Fe(total)O 4,79 Fe+3 0.0325 0.0325 0.0000
MgO 19.81 Mg+2 4,0612 4.0612 0.0000
MnO 0 Fe+2 0.5921 0.5921 0.0000
Ca0 13.41 Mn+2 0.0000 0.0000 0.0000
Na20 0 Ca+2 2.0010 2.0000 0.0010
K20 0 Na+ 0.0000 0.0000 0.0000 0.0000 0.0000
K+ 0.0000 0.0000 0.0000
Total 100 Excess | T site 0.0000| C site 0.0000] B site | 0.0010347| A site 0
Total 8 4.6857 2.0000 0.0000 0.0000
Prefix none %Fill 100 93.7148 100
Name actinolite

Modifier none
Group Calcic Amphibole

Sample # 041188-91-15669

Values Satisfied Conditions
(Ca,Na)@B 2.00 (Ca,Na)@B >=1 and Na@B < 0.5
Na@B 0.00 Ca@B >=1.5 and (Na,K)@A < 0.5
‘Ca@B 2.00 (Mg/(Mg+Fe2))>= 0.5
(Na,K)@A 0.00 Si>7.5
Mg/(Mg+Fe2) 0.87 (Mg/(Mg+Fe2))< 0.9
Si 8.00

Mineral Analysis Program (Version 5.0)
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Tie: 0411889115670

Quantitative Analysis Results - Standardless Analysis
Spectrum8 041188-91~-15670 Thu, Jan 13 2005

EDS Parameters - 100KV, Takeoff Angle: 38.0°, Fit Index: 37.95

Correction: CLIFF LORIMER, Cycles: 1

Element Line Kratio Error ZAF Weight Counts
Mg Ka:EDS 0.2210 0.0143 1.0000 0.1153 491
Al Ka:EDS 0.0096 0.0051* 1.0000 <0.0102 51
Si Ka:EDS 0.6366 0.0197 1.0000 0.3320 2393
Ca Ka:EDS 0.0255 0.0070 1.0000 ©0.0133 92
Ti Ka:EDS 0.0000 0.0000* 1.0000 <0.0000 57
Cr Ka:EDS 0.0000 0.0000* 1.0000 <0.0000 18
Fe Ka:EDS 0.1072 0.0157 1.0000 0.0559 319
Cu Ka:EDS 0.0000 0.0000* 1.0000 <0.0000 4597
0 (Diff.) 0.4835

* =< 2 Sigma

Element Atoms% Compound Weight% Error(f) Norm$%
Mg 9.86 MgO 19.12 2.37 19.12
Si 24.57 $i02 - 71.03 4.21 71.03
Ca 0.69 Ca0 1.86 0.97 1.86
Fe 2.08 Fe203 8.00 2.24 8.00
<Total> 100.00 100.00 100.00

+/-

31
27
73
25

46
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ACTINOLITE
[3-10])

03 0. 195 @, 001" 9,004
B] ‘D, 155 . 9. 992. 0. 003
01 0.155 0.002 0.003
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INTE-% :

LABEL = 041191-19 15246

02-JAN-73  14:40:16
53.848 LIVE SECONDS R /

§b - Ao/

WT % WT % .
ELEM  CPS ELEM OXIDE /Zz;444
MGK ~ 43.177 10.062 16.684 ”
ALK A13.427  1.880  3.551
CSTRTT 2007.0257 26,217 56.088
CAK  79.223  9.900  13.852
CRK 0.371  0.065  0.094
MNK 0.353  0.064  0.082
FEK  40.651 6.748  9.648
TOTAL 100.000

USED PEIF: USER

BL-TAN—-B85 14:48: 31 SUPER GQUANT
RATE = 213CPS CTIME= S4LSEC
FS= 1894~ 1894 PRST= 280LSEC
A =B41191—-19 15246

ISiKm

CrKoe &FEK&
TiKee “MnK

o

i1i.7BKEV 1bevVch A EDRX




g L J L 4 2 — —J — J I L | SU— L L L LJ L L L J

-

{WtPercentl. . . . .| lons. | Tsite | Leftover | Csite | Leftover | Bsite | Leftover | Asite | Leftover
- Si02. | .56.088. "|Si+4 " ...| -7.7506] 77506 . | | | ' ' O

AlR203. 3554 [Al¥3 7. [ 0:5783}:0:2494  0.3288]..

_Ti@2. . | 0 - |Ti#4 - :]. .0:0000{:0.0000]  0.0000{

T Cr203. -0.094: " |Cr#3.- i o -1 0.0103 0:.0000]-

"Fe(total)O.. | 9648 ~JFe¥3 .. 0.0400) 0:0100{ 0.0000

: Mgo s . 16:684 ng+2 34371 -3.4371{ . 0.0000

MnO 1. 0.082 . |Fe+2 "~ | ‘11037 . 1 1.1037]. . 0.0000 :

Ca0." | 13.852: |Mnh+2 . -0.0096 ' _ .{ 0.0096] -0.0000 . . 1

Na20 0 . [Ca¥2: | 2:0507|- : L | 2.0000f  0.0507] L

" K20 -0’ CINat 7 | 0.0000) . . L "~ | 0.0000f = -0.0000f -0.0000| 0.0000

. ' y L CIKE o k) B A S .. 0:00008] :0:0000

" Total .99.8999 - " |EXcess | Tsite . 0,3288|. C-site | 0.0000] Bsite | 0:0506769| A site 0

Total . 8 4.8995 2.0000 0.0000 . 0.0000
Prefix none %Fill 100 97.9895 100
Name actinolite
- Modifier none.
Group Calcic Amphibole

Sample#  041191-19-15246

Values Satisfied-Conditions
(Ca,Na)@B 2.00.(Ca;Na)@B >='1'and' Na@B < 0.5
_Na@B 0.00 Ca@B >=1.5 and (Na,K)@A < 0.5
Ca@B 2.00-(Mg/(Mg+Fe2))>= 0.5
(Na,K)@A 0.00 Si>7.5 -
Mg/(Mg+Fe2) 0.76 (Mg/(Mg+Fe2))< 0.9
Si 7.75 '

Mineral Analysis Program {Version 5.0)




Neg # J1078, Sample #041191-103
ACTINOLITE
[111]

.‘[_E_\inages\ﬂikqn Cam Pics\ED pattexns\TIFF" Images by

ut [Zane axesl U~Verr Uerr Verr

st icestonocLinle ., Bade-Géntered: (C): .
g




RATE =
FS=

USED PEIFR:

INTE-% : .
LABREL = 041191-103 15400
22-NoV-172 03:47:15
20.061 LIVE SECONDS
WT %
ELEM CPS 'ELEM
MGK 124.022 7.9675
ALK 6.779 0.252
Ea SIK.,A’“735:’96O - 25- 6 14
CAK 288.671 9.579
MNK 1.745 0.084
FEK 293.407 12.933
TOTAL
USER

WT %
OXIDE

12
0

54

13

.25
.476
a5
.402
.108
.491

TIME=

21-MNOV—B4 B3:47: 32 SUPER QUANT
198CPS
1_1’1’53ff

L SEC

177 PRST—'EB@LSEC

A =841191-1683 15-4@@

E 4EII<ZE:V

1Be"v’/ch A EDAX
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: Wt Percent

- "I_OI"IS . Tsxte

Leftover

C 5|te

Leftover :

B site

Leftover

= .ﬂS-i-QZ':Z,

_-54.797 ...

si.+74-,_-_ -' "';7;9‘08.1.

. 7.9081

A site

Leftover

TTAROS T

0476 _|A*3

- 0:0810]°0:0810

0::.0_000 '

T Tioz |~

0 |Ti*d .| 0.0000

-0.0000

[ Gmos_ |

0 . |Cri3. ] 0.0000[

0.0000]

70°:0000] -

_0.0000].

" Fe(tota)O . .

_. 'ﬁ.8.491':-;,-".7

Fe+3rﬁe"

~0:02041

0:020%}

0:0000(

Mg+2 | 27378]

1 2.7378]

.0.0000{"

‘MnO -

12735+
0108

- 2.209%

| .2:20914-

0:0000) .

T CaO

13.402.

MntZ

- 0.0132]

1 0.0132] .

“Na2Q -

0~ ‘[Ca+2

T 2.0721

. 0.0000} " :
-] .2.0000]

00721

K20

0 . |Na+ .

-] "0:0000f.

_0:0000

- 0.0000) .

0.0000)

0.0000

K+

T 0.0000

0.0000(

0.0000

Total

~ Prefix
" “Name
Modifier
‘Group.

" Sample #

Values
(Ca,Na)@B
‘Na@B
Ca@B

(Na K)@A

Mgl(Mg+Fe2) '

Si

_|Excess

T-site' |

0.0000]

[0.0720902

A site

' 99‘:59_9' K

none
actinolite.

" none-
Calcic Amphlbole _

041191-103-15400 .

. Total

%Fill  99.864

. Satisfied Conditions

7:9891

2.00 (Ca Na)@B >= 1 and'Na@B < 0. 5
. 0.00- Ca@B >=1.5'and (Na,K)@A < 0.5
2.00-(Mg/(Mg+Fe2))>=0:5

0.00 Si>7:5 -
0.55 (Mgl(Mg+Fe2))< 0.9

7.91

Mineral Analysis Program (Version 5.0)

4:9802
99:6034

Csite |

.o‘-.Q_dd_o. Bsite

-2.0000
100

0.0000

0:0000
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ACTINOLITE |
[530]

.L‘attlge.:Noﬁqul'n'lp .._:B}‘a"s_é =t i’it;;éi"_ed )
8L 5 3 03 0.049 0,000 0:000"
el -5 8 @] 0.040 2.060 0 o

N

Létt_'.lce.=[11:3n:§gl.inin:-; - Base o:eﬁfébéa"tlc_l
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l

o 3 /3

INTE—% :

LAREL = 041191-119 .15423
24~NOV-72 10:20:06

38.267 LIVE SECONDS
_ WT % WT %
ELEM CPS ELEM OXIDE
MGK 29.869  10.867 18.018 -
ALK . 3:606 . 0.788 . 1.489 .
SIK 127.316 26.051 55.732
CAK 46.411 9.054 12.668
TIK 0.261 0.072 0.120
CRK 0.862 0.234 . 0.342
MNK 1.071 0.302 0.389
FEK 30.340 7.863 11.242
TOTAL 100.000

FS=

USED PEIF:

USER

STEaCPS
517~

Z3—Hav—-—-684 189: 28: 28 SU?EE @UHHT
RATE=

TIME=  3BLSEC
S17 PRST= EEELSEC

A =F41191—-119 1S423

)y .3 .1 .33 .3 C33 3 C 3 3 3 .3 [ ]

| SiKox
A

A EDAX




Si

7.7

Mineral Analysis Program (Version 5.0)

_— =t = ) —__J ) L _J 4 L1 ) —J 0 —J 7] _1
ions. | T'site | Leftover | Csite | Leftover | Bsite | Leftover | Asite | Léftover-
b .Si02 7.7129}.7:7129} I ' ' L
. 1 Al203 . 0.2429] -0:2429 0.0000. i
L T2 1 .0:0125| 0:0125 _ 0.0000(
o er203 0 ] 342 ¢ | 0.0374 ' ‘ 0.0374]  0.0000 P
.| - Eé{total)® 11242 |Fe+3 . | -0:4800] 0.4800 0.0000
___.Mgo~ 18.018 . Mg#2 - .| 37175 3.7175 0.00001
. MnRO - 0.389 - |Fe¥2 . | "0.7676| 0.7651] 0:0024{
- CaQ 12.668 - |Mn+2. | 0.0456{ 0:0000 0.0456 1
. ‘Na20 0 .- . |Ca+2 " | -1.8782] L ) 1.8782] 0:0000 I
K20 0. Na+ . | 0.0000] 0.0000{"  0.0000]  0.0000, :0.0000|
' LlKe | -0.0000] - ] -~ [_0.0000] :0.0000]
" Total 100 ‘- -JExcess | Tsite 0.0000| Csite . 0.0480|- B site . 0| Asite |- ¢ -0
Total 7.9683 5.0000 1.8782 0.0000 ° 0.0000
Prefix none %Fill 99.603 100 93.9104
Name actinolite
Modifier none :
Group Calcic Amphibole
Sample # 041191-119-15423
Values- Satisfied Conditions
(Ca,Na)@B 1.88 (Ca;Na)@B >= 1 and Na@B < 0.5
‘Na@B 0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5
Ca@B 1.88-(Mg/(Mg+Fe2))>= 0.5
(Na,;K)@A :0.00'Si> 7.5
Mg/(Mg+Fe2). 0.83 (Mg/(Mg+Fe2))< 0.9






